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ABSTRACT 
 

Bovine papillomatosis is an infectious disease, characterized by the presence of multiple benign mass that can regress 

spontaneously or progress into malignant neoplasia caused by bovine papillomavirus. Epidermal proliferation causes 

the lesion to have the keratotic surface that resembles a cauliflower. In this case report, bovine papillomatosis that was 

encountered in a farm at UMK Bachok, Kelantan will be discussed. A year-old male Kedah Kelantan (KK) cross cattle 

calf was presented with a presence of multiple, circular, around 1-2cm in diameter, wart-like lesion localized on the 

ventral part of the mandible and on the chin. A series of diagnostic approaches had been conducted to reach the definitive 

diagnosis, which includes biopsy for histopathology, polymerase chain reaction (PCR) and fecal examination.  
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INTRODUCTION 

 

Bovine papillomatosis is an infectious, contagious and 

a neoplastic disease, which is characterized by the presence 

of multiple benign masses (papilloma) on the integument 

that can regress spontaneously or progress into malignant 

neoplasia (Araldi et al. 2015). In cattle, papilloma (also 

called warts), are most commonly found on the head, neck 

shoulder and occasionally on the back and abdomen. The 

lesions also have a keratotic surface due to epidermal 

proliferation that resembles a cauliflower (AL-Salihi et al. 

2020); Timurkan and Alcigir 2017). Warts or papilloma 

would appear like a cauliflower, dry and rough in 

appearance. It usually would have different shapes and 

sizes and varies in color; in the shade of grey to black and 

it can be either be solitary in one place one or multiple (AL-

Salihi et al. 2020). 

It is caused by bovine papillomavirus (BPV) 

belonging to the family of Papillomaviridae. There are 15 

different types of bovine papillomavirus that have been 

identified, and they are classified in 4 different subgroups 

which are deltapapillomavirus, xipapilomavirus, 

epsilonpapillomavirus and dyoxipapilomavirus (Maeda et 

al. 2007). The classification was based on the homology 

within the genomic regions of L1 major capsid protein 

and characteristic phylogenetic analysis. BPV 1, 2, 13, 

and 14 in the delta class were associated with 

fibropapilloma (Araldi et al. 2017). BPV 3, 4, 6, 9, 10, 11, 

and 12 in XI class were purely epitheliotropic where they 

are associate with cutaneous papilloma. BPV 5 and 8 in 

epsilon class share some similarities with the former two 

groups. BPV 7 in dyoxi class is a newly found type. 

Papilloma or warts can occur anywhere on the body of an 

animal (Lyon 2011). It can be on the head, the muzzle, the 

limbs, the neck, as well as on the ventral part of the body 

(Sundberg 1987). A topography study was done by Jana 

and Mukherjee (2012) where wart most commonly found 

on the anterior part of the body was 52.25%, followed by 

posterior (32.50%), anteroposterior (12.01%) and the 

whole body (3.84%). 
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Clinical History 

Janggut is a one-year-old male Kedah-Kelantan cross 
cattle that weighed around 200kg with a body condition 
score of 3.5 and was manage extensively. The farm visit 
was on April 2018 for a routine deworming session. There 
were 23 other cattle that were also raised extensively. As 
for Janggut and this case was an incidental finding. Upon 
physical examination, Janggut appears alert and 
responsive; his pulse, respiratory rate and temperature were 
all within the normal range. The mucous membrane was 
moist and pink, and there was no enlargement involving the 
lymph nodes. On the integumentary system, there was the 
presence of a wart-like lesion on the ventral side to the 
mandible and on the chin (Fig. 1). 

Based on the lesions, papillomatosis and parapoxvirus 
infection were ruled in as differential diagnosis. Also, Fig. 
1 showed a presence of multiple, circular, around 1-2cm in 
diameter, wart-like lesion localized on the ventral part of 
the mandible and on the chin. 
 

Diagnosis 

On clinical examination, when the lesions are multiple, 
and appear as a circular warty pedunculated brownish 
keratinized lesion, they may be sufficient and characteristic 
enough to confirm the diagnosis as papillomatosis. 
However, a further test is needed to confirm the diagnosis.  

A biopsy on the wart was taken and fixed in a 10% 
formalin and sent for histopathological analysis. On the 
lowest magnification view, there was a well develop finger-
like projecting papillae (Fig. 2a). Similarly, Fig. 2b shows 
hyper parakeratosis where there is the hyperplasia of the 
stratum while retaining their nuclei (double yellow 
arrowhead) while on the double black arrowhead, indicate 
acanthosis as shown by hyperplasia of the stratum 
spinosum with elongated rete pegs. Rete pegs are the 
epithelial extensions that project into the underlying 
connective tissue in the skin. Furthermore, the red asterisk, 
there is ballooning degeneration of the keratinocyte and on 
the yellow arrow shows giant clumped pleomorphic 
keratohyalin granules. This condition is known as 
koilocytosis (Fig. 2c). There was also marked hyperplasia 
of stratum granulosum with prominent basophilic 
keratohyalin granules (Fig. 2d). Koilocytosis is a 
diagnostic marker for papillomavirus infection and can be 
observed morphologically in histological sections (Fig. 2). 

In addition to the histopathology, a polymerase chain 

reaction (PCR) was conducted after viral DNA was 

amplified by PCR assays using Promega Master Mix kit 

according to the instructions of the manufacturer. This was 

achieved by screening for the presence of BPV DNA using 

the FAP59/64 consensus primers followed by amplification 

using BPV type-specific primers (BPV2–5and 8-10 for 

skin lesions; Carvalho et al. 2012). The result came out 

positive for papillomavirus and negative for parapoxvirus 

based on the positive and negative controls. There was no 

significant finding on the fecal examination. Based on the 

diagnostic workup done, parapoxvirus was ruled out as the 

PCR result is negative. Thus, a tentative diagnosis that can 

be deduced is papillomatosis based on the histopathology 

and also PCR result. The prognosis for this case is good as 

bovine papillomatosis is a self-limiting disease. Meaning 

that with time, usually takes up in months, the lesion will 

regress by its own. As in this case, the animal showed no 

systemic problem and was eating and drinking well. 

 
 

Fig. 1: Papillomavirus lesions in the cow showing multiple 

lesions on the ventral side to the mandible and the chin wall. 

 

 
 

Fig. 2: Histology section of warts. A photomicrograph of 

papilloma in a cattle calf. H & E Stain, 100X (A & B) and 400X 

(C & D). 

 

Treatment 

Treatment approach was by giving the autogenous 

vaccine at 5ml subcutaneously and revaccinated at seven 

days’ intervals for four weeks. Briefly, the papilloma 

lesions were excised, finely ground and then filtered after 

resuspension in normal saline. Subsequently, the filtrate 

was treated with 0.5ml of 10% formaldehyde in order to 

inactivate the virus. Finally, streptomycin-penicillin at 

2mg/ml was added and stored in the refrigerator until 

required (Mayilkumar et al. 2014). 

 
Client Education 

The client was educated on the need to isolate the 

animal from the rest of the herd to stop the spread of the 

disease. He was also advised to disinfect the pens and 

equipment used with a 2-4% formaldehyde solution. 

Improve feeding by giving more pasture and added 

molasses to increase the appetite of the cattle. Vaccinate 

remaining cows from the same herd with the prepared 

autogenous vaccine. 

 
DISCUSSION 

 

Bovine papillomavirus is a double-stranded, non-

envelope DNA virus. It is strictly species-specific with the 

exception of BPV 3, which can cross species causing 

sarcoid in equine. Pathogenesis, start when the virus is able 
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to enter the skin when there is microabrasion on the skin 

(Lunardi et al. 2013). The virus enters and infects the 

keratinocyte of the stratum basale. Then the virus 

amplifies, the basal keratinocyte at stratum basale undergo 

differentiation. This leads to the expression of viral protein 

that can stimulate cell growth (Stanley 2012). It results in 

hyperproliferation of the stratum spinosum and stratum 

granulosum. The hyperproliferation caused the formation 

of the exophytic mass, which is warts as a consequence of 

the acanthosis (Araldi et al. 2017). The hyperproliferation 

also causes the keratinization process to occur. The 

histological slides were characterized by the increase of the 

keratin granules in the granular layer. Then the virus will 

assemble in the most differentiated epithelium and the 

virion will be released via cell degeneration resulting in 

koilocyte formation that will later lead to cell apoptosis or 

cell death (Krawczyk et al. 2008). 

There are several treatment options that have been 

reported, such as autohemotherapy, autogenous vaccine 

and surgical excision. A study by Kavithaa et al. (2014) 

state that autohemotherapy was found to be the most 

effective therapy to cure papillomatosis. The procedure to 

perform this therapy is first, by taking blood from the 

jugular vein using an 18G hypodermic needle and syringe. 

After that, the blood will be injected back intramuscularly. 

This treatment is repeated at weekly interval for four weeks 

continuously (Nehru et al. 2017). The mechanism behind it 

is when the blood is re-injected back to the animal, it carries 

the fragment of viral particle and makes its way into the 

immune networks and the body produce appropriate 

antibodies (AL-Salihi et al. 2020). 

For the autogenous vaccine, the procedure is by taking 

warts and put into normal saline and filter it, after that 10% 

formalin and antibiotic is added and were left overnight. 

After that, the vaccine is ready to be used (Lesnik et al. 

1999). A similar principle is used in the autogenous vaccine 

with the autohemotherapy where the body produce 

antibody through a series of an immune response (Turk et 

al. 2005). Removal by surgical excision is not 

recommended because it may lead to recurrence and 

stimulation of growth of the warts. However, it can be done 

when the warts are solitary, mass size >5cm, small in 

number and when it near their maximum size or when 

regressing. In most cases, there are too many warts for 

surgical removal (Carvalho et al. 2016). 

Bovine papillomatosis causes significant economic 

losses due to the associated growth retardation, weight loss, 

and decreased milk production in BPV-infected animals 

(Grindatto et al. 2015). For example, when the 

papillomatosis occurs at the teat/udder area, this will cause 

reduced milk production, the calf cannot suckle resulting in 

growth retardation for the calf, also the infection can occur 

when warts sloughed off and become a source of infection 

that cause mastitis (Grindatto et al. 2015). When warts 

occur on the mouth area, the cattle will lose weight due to 

reduced appetite and cause growth retardation. All of this 

will have an impact directly to the farmers (Araldi et al. 

2017). The morbidity in this condition is high while there 

is a low mortality rate. However, both of these can cause 

economic loss (Araldi et al. 2017). 

Control and prevention are important to help in 

reducing the loss faced by the farmers. As common as its 

sound “prevention is better than cure”. The commercial 

vaccine is used as prophylaxis, and the autogenous vaccine 

is used as a treatment. The autogenous vaccine is stated to 

be more effective than those commercially available (Turk 

et al. 2005). It is recommended to begin vaccination in 

calves as early as 4-6 weeks of age in the herd where this 

disease is circulating with a dose of about 0.4ml. 

intradermally given at two sites. The vaccination is 

repeated within four to six weeks and at one year of age. 

Disinfect the equipment application inert material 

surrounding the animal with 4-6% formaldehyde to kill the 

virus that are persistent in the environment (Suveges and 

Schmidt, 2003; Turk et al. 2005). Disinfect also, 

instruments used while doing procedure such as dehorning, 

tagging, tattooing, milking between animals. Lastly, isolate 

the affected animal separately from the herd. As this 

disease is a contagious disease, it can easily be transmitted 

to other naïve cattle (Turk et al. 2005). 

In conclusion, Janggut was positively diagnosed with 

bovine papillomatosis based on clinical signs, 

histopathology and polymerase chain reaction. The 

autogenous vaccine was given as treatment to stimulate the 

immune system to produce an antibody against the virus. 
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